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ABSTRACT 
OBJECTIVE: To validate a Spanish version of the Test of Gross Motor 
Development (TGMD-2) for the Chilean population.
METHODS: Descriptive, transversal, non-experimental validity and 
reliability study. Four translators, three experts and 92 Chilean children, 
from five to 10 years, students from a primary school in Santiago, Chile, 
have participated. The Committee of Experts has carried out translation, 
back-translation and revision processes to determine the translinguistic 
equivalence and content validity of the test, using the content validity index 
in 2013. In addition, a pilot implementation was achieved to determine test 
reliability in Spanish, by using the intraclass correlation coefficient and 
Bland-Altman method. We evaluated whether the results presented significant 
differences by replacing the bat with a racket, using T-test.
RESULTS: We obtained a content validity index higher than 0.80 for language 
clarity and relevance of the TGMD-2 for children. There were significant 
differences in the object control subtest when comparing the results with bat 
and racket. The intraclass correlation coefficient for reliability inter-rater, 
intra-rater and test-retest reliability was greater than 0.80 in all cases. 
CONCLUSIONS: The TGMD-2 has appropriate content validity to be 
applied in the Chilean population. The reliability of this test is within the 
appropriate parameters and its use could be recommended in this population 
after the establishment of normative data, setting a further precedent for the 
validation in other Latin American countries.
DESCRIPTORS: Child. Motor Skills. Reproducibility of Results. 
Validity of Tests. Validation Studies. Translations.
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The early assessment of motor skills and development 
has gained great importance recently. International 
evidence points out to positive aspects on mastering 
mature motor patterns, which will contribute to phys-
ical, cognitive and social development.5,6,15 Basic motor 
skills (BMS) are the foundations that lead to more 
complex movement sequences. Previously learned 
skills are refined and combined to be used in the most 
demanding situations. They contribute to the partici-
pation of children, adolescents, and adults in physical 
activities requiring control of their body in the space, 
control of antigravity muscles, and precise control of 
different objects; basic skills for locomotion, stability, 
and handling, respectively.6 The mastering of BMS 
is correlated with different health benefits, related to 
body weight status, cardiovascular health, and level of 
physical activity performed by children.8,11
Chile is a country with high prevalence of child-
hood obesity, sedentary lifestyle, and cardiovascular 
diseases.a Thus, a motor assessment tool is necessary to 
investigate the relationship between these health vari-
ables and the mastering of BMS and its implications. 
Investigations about BMS have been done in Chile, 
using tools without the adequate prior validation 
process.7 The international literature describes different 
types of instruments that allow to assess motor devel-
opment at different stages of life.3 Few Chilean studies 
on the validation of new tools to the national context 
exist. On the other hand, instruments created and vali-
dated for Chilean children have been used for over 30 
years, allowing a follow-up up to five years of age. 
Also, no national statistics that allow knowing the level 
of motor development with which children start their 
school life are available.
One of the most used tools in the international litera-
ture is the Test of Gross Motor Development version 
2 (TGMD-2), designed by Dale Ulrich, in the United 
States. This tool aims to identify children with deficits 
in gross motor development, from three to 10 years of 
age, evaluating 12 BMS grouped in two subtests: one 
of locomotor skills and other of object control skills. It 
is a test focused on the process and on the quality of the 
movement of a particular BMS. It enables to compare 
the performance of each individual with pre-established 
movement quality criteria, or with regulatory results 
of a representative and statistical sample of the popu-
lation on which the test is validated.18 Normative data 
is representative of a specific population; thus, the use 
of the test in other countries is limited to the existence 
of normative values for this population in particular.3 
The test has adequate validity and reliability for the 
USA population, with values of r = 0.88, for test-retest, 
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and 0.98, for inter-rater reliability. However, no intra-
rater reliability reports exist.18 The TGMD-2 has been 
validated in countries such as China, Belgium, Brazil, 
among others, which shows the international interest 
in this tool.14,19,21 In Chile, progress has been made on 
this matter, with initiatives throughout the country, in 
which the test is used in children.7 However, a valida-
tion process like this has not been developed yet. This 
study aims to complement those pioneering initiatives, 
providing the validation of the test in Chile with greater 
methodological rigor.
It is interesting to investigate the reproducibility of the 
test in other countries, since it was designed in a specific 
context. For example, the batting test is considered an 
important skill for pre-sports development of American 
boys and girls. However, in Chile and most countries in 
Latin America, it is not a widely practiced skill.
The purpose of this study was to validate a version 
in Spanish of the test of gross motor development 
(TGMD-2) for the Chilean population.
METHODS
This is a descriptive study, part of the validation process 
of the gross motor instrument, TGMD-2. The study 
was conducted in three phases. The first consisted of 
a process of translation and back-translation to obtain 
a version of the TGMD-2 with translinguistic equiv-
alence to the original test. The second was a content 
validation. Finally, the third one was an assessment of 
the inter-rater and intra-rater reliability of the test in 
Spanish, in addition to test-retest with the purpose of 
establishing the time stability of the data.
The TGMD-2 was translated from English into Spanish 
independently by two translators whose native language 
is Spanish. Two versions of the test were created, 
which were contrasted by a bilingual investigator to 
obtain a preliminary version in Spanish. This prelimi-
nary version was subjected to a blind and independent 
back-translation by other two translators, who did not 
know the original test, thus obtaining two versions of 
the instrument in its original language. A committee 
was made up of all the translators: two with knowl-
edge in the area of gross motor skills, and two others 
familiar with colloquial phrases in both languages. This 
committee compared the back-translated versions with 
the original test and the preliminary version in Spanish, 
thus solving, unanimously, semantic discrepancies, and 
generating a second version in Spanish (TGMD-2-CH).
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The investigation team decided to evaluate a thirteenth 
skill based on the controversy surrounding the hitting 
skill. The bat was replaced by a tennis racket, keeping 
the evaluation criteria, to know how Chilean chil-
dren behave in the face of both conditions. Therefore, 
a modified third version, evaluated in parallel to the 
TGMD-2-CH, was generated.
For content validation, the procedure described by 
McGartland was conducted.12 We contacted three 
experts, physical education professors specialized in 
child motor skills, who worked between the years 
2011-2013 in the area of motor skills, and knew the 
instrument TGMD-2. This committee evaluated the 
content validity of the Spanish version agreed upon by 
the translators, using a Likert-type scale developed by 
the investigation team. Experts expressed their degree 
of agreement according to the relevance and clarity of 
the language of the translation of the TGMD-2, on a 
scale of 1 to 5, justifying their score (1: nothing relevant 
or unclear; 5: very relevant or very clear). Comments 
were accepted, thus modifying the test to a level of 
acceptable content validity (≥ 0.8), for the content 
validity index.12
Once approved, the test was applied to the target popu-
lation to determine its reliability. Data was collected 
with the TGMD-2-CH already translated into Spanish 
and approved by experts. Two raters participated, 
responsible for applying and then independently rate 
the videos. One of them was responsible for conducting 
the intra-rater test, while the other was responsible for 
the test-retest.
The reliability study was conducted in an urban area in 
the city of Santiago de Chile. A casual nonprobability 
sampling was used to select the educational institution. 
All children between five and 10 years enrolled in the 
year of 2013 were invited to participate (609 students). 
Children who refused to participate, or who did not 
have the consent of their parents (517 children) were 
excluded from this study. We evaluated 92 children, 
who were filmed performing the motor skills described 
in the TGMD-2-CH inside the establishment, during 
physical education classes, and in the presence of a 
teacher. Assessments were conducted in groups of three 
persons according to the test instructions. The record-
ings were rated by the corresponding rater(s).
To determine the test-retest reliability, 32 children 
were randomly selected, who were recorded and eval-
uated for the second time by the rater, two weeks after 
the first evaluation. To determine the intra-rater agree-
ment, 32 children were randomly selected, and a rater 
evaluated on two occasions, with an interval of one 
month, the same video of these children. These periods 
were determined based on the existing literature and 
on protocols used in similar studies. These times 
are considered as appropriate intervals to minimize 
possible memory bias of the rater, when evaluating 
again the same child.1,10,16
The data was analyzed with the SPSS Program version 
20, using measures of central tendency and frequency 
distribution. In the statistical analysis, we used: the 
content validity index (CVI); t-test to compare the 
results of the test using bat versus results using racket; 
intra-class correlation coefficient (ICC); and the 
Bland-Altman method for intra-rater, inter-rater and 
test-retest reliability.13,17
This study followed the “International Guidelines for 
Biomedical Research Involving Human Subjects” from 
the World Health Organization,4 with the approval of the 
Ethics Commission of the Medical School, University 
of Chile (Process 074/2013). All participants signed an 
informed consent form.
RESULTS
We obtained a CVI = 0.88 in the language clarity evalua-
tion of the TGMD-2-CH, and a CVI = 0.83 for the modi-
fied TGMD-2. TGMD-2-CH obtained a CVI = 0.90, 
and the modified test obtained a CVI = 0.84.
The TGMD-2-CH and modified TGMD-2 were applied 
in 92 children between five and 10 years old, with 
average age of 7.5 years (SD = 1.6 years), 56 boys 
and 36 girls. Raw scores for each subtest (Table 1) 
were calculated.
The Kolmogorov-Smirnov test indicated a normal 
distribution for the studied variables, for which the 
t-test was used to determine if there were significant 
differences between using a bat or a racket. We did 
not observe any significant differences (p = 0.059) in 
assessing the total score for both tests. However, we 
observed statistically significant differences (p = 0.038) 
when comparing the results of the object control subtest.
We randomly selected 32 minors (12 girls) to determine 
the inter-rater concordance. When analyzing the results 
of both raters, significant differences between the results 
of both were obtained (p = 0.006), and a CVI = 0.86 
for the total score of the TGMD-2-CH, a CVI = 0.87 
for the locomotor subtest, and a CVI = 0.88 for the 
object control subtest (Table 2). We obtained between 
0.82 and 0.89 for each of the skills in the locomotor 
subtest, while, in the object control subtest, we obtained 
values between 0.80 and 0.92. The modified TGMD-2 
obtained CVI = 0.83 in its total score, CVI = 0.85 for 
the control object subtest, and score of 0.63 in the skill 
to hit a ball with a racket.
We assessed 38 children randomly (15 girls and 23 boys) 
to determine the intra-rater concordance. We did not 
observe any significant differences between the results of 
both evaluations (p = 0.55). The CVI value for intra-rater 
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concordance of the total score of the GMD-2-CH was 0.91, 
with CVI = 0.92 for the locomotor subtest and CVI = 0.86 
for the object control subtest. For the intra-rater concor-
dance of the modified test, a CVI = 0.93 was obtained for 
the total score and the object control subtest.
We evaluated 32 children (12 girls and 20 boys) to 
determine test-retest concordance. We did not obtain 
any significant differences between the results of both 
evaluations (p = 0.84). The CVI value for the total score 
of the TGMD-2-CH was 0.88, while for the modified 
test was 0.90. In the locomotor subtest, the CVI was 
0.86; in the object control subtest with bat was 0.80, 
while with racket was 0.89.
Data was distributed homogeneously in the inter-rater, 
intra-rater and test-retest concordance, concentrating 
most of them within two standard deviations (Figures 1, 
2 and 3). We have observed more values below the 
0 line, being the average of the differences -2.5 points 
in the inter-rater graph (Figure 1). There was a partially 
homogenous distribution above and below the 0 line, 
existing only 1.0% of difference between the two assess-
ments with average of the differences of -0.5 points in the 
intra-rater graph (Figure 2). We observed a homogeneous 
distribution above and below the zero line, obtaining 
a negative average of -0.2 points for the test-retest 
graph (Figure 3).
Table 2. Results of reliability tests. Santiago de Chile, 2013.
Variable
Age (years) Sex
Evaluation 1 
(score)
Evaluation 2 
(score)
Concordance T-test
Mean DE Female Male Mean DE Mean DE CVI 95%CI p
Inter-rater (n = 32) 8.2 1.4 12 20
Total score 69.5 6.3 67.0 7.6 0.86 0.72;0.93 0.006
Locomotor subtest 36.7 3.3 36.1 3.5 0.87 0.73;0.93 0.14
Object control subtest 32.7 5.5 30.9 6.3 0.88 0.77;0.94 0.01
Intra-rater (n = 38) 7.5 1.9 15 23
Total score 66.9 9.2 66.4 9.8 0.91 0.83;0.95 0.91
Locomotor subtest 35.2 4.9 35.1 5.1 0.92 0.83;0.95 0.92
Object control subtest 31.6 6.6 31.3 7.5 0.86 0.76;0.93 0.86
Retest test (n = 32) 7.2 1.3 12 20
Total score 61.6 8.4 61.8 8.3 0.88 0.75;0.94 0.88
Locomotor subtest 32.5 5.1 32.4 4.5 0.86 0.71;0.93 0.86
Object control subtest 29.1 5.5 29.4 5.6 0.80 0.59;0.90 0.80
TGMD-2: Test of Gross Motor Development version 2
Results are expressed in mean and standard deviation.
Table 1. Mean of the raw results of the TGMD-2-CH by sex and age. Santiago de Chile, 2013.
Variable n % Average score TGMD2-CH Standard deviation
Total sample 92 100 65.5 8.6
Locomotor subtest 92 100 34.7 4.7
Object control subtest 92 100 33.1 4.2
Sex
Female 36 39.1 61.2 9.1
Male 56 60.9 68.2 7.1
Age
5 years 16 17.4 57.8 10.1*
6 years 15 16.3 65.2 7.7
7 years 13 14.1 64.6 8.2
8 years 17 18.5 68.9 8.8
9 years 23 25.0 68.2 5.9
10 years 8 8.7 65.5 6.4
TGMD-2: Test of Gross Motor Development version 2
* Significant differences (p < 0.05) of the raw score between the 5-year-old age group and other age groups. 
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DISCUSSION
In the light of the relations established between the 
mastery of BMS and factors such as cardiorespi-
ratory status, obesity, long term physical activity, 
academic performance, among others,11,20 it is impor-
tant to have a method for the evaluation of motor 
skills promoting the investigation and knowledge 
of this area in the Chilean population. The TGMD-2 
has established itself as one of the major evaluation 
tools, which encourages its validation around the 
world.9,20 It is vital to support the use of an evalua-
tion tool, through the knowledge of the reliability and 
content validity values, with the purpose of obtaining 
a standardized tool for massive use. Without this 
support, the obtained results could be inaccurate 
concerning motor development evaluation, thus 
causing improper use of resources.1
This study generated a version of the TGMD-2 in 
Spanish, with high content validity index,12 based 
on a clear and appropriate language for the Chilean 
population. For this purpose, an independent trans-
lation process and the formation of a panel were 
required to solve discrepancies and generate a final 
version, which diminished the subjectivity bias of 
each translator.
Our results are similar to those of Valentini19 (CV = 0.93 
for language clarity, and CV = 0.91 for relevance). 
However, the values obtained in the modified TGMD-2 
are smaller, reaching adequate indexes, but close to 
the lower limit. The experts rated the skill with racket 
application as of low relevance for different reasons: the 
racket weight, or its size, could affect the performance 
of the children’s motor skill. Although relevant safe-
guards for the pilot implementation have been taken, 
selecting a racket weight similar to the bat weight and 
adequate size for children, effectively replacing the bat 
with a racket affected the result of the last test criterion: 
“the bat/racket contacts the ball”. This happens because 
the racket has more surface area for contact, and there-
fore, it is easier, in a way that this criterion does not 
discriminate between children who have greater preci-
sion and those who do not. One of the experts pointed 
out, based on his studies, that although the hitting skill 
is not usual in the Chilean culture, children have good 
performance of this motor skill.7
The inter-rater, intra-rater and test-retest reliability 
were found to be high according to the values estab-
lished by Streiner:16 the CVI is higher than 0.8 in all 
of these, so it has proper concordance. The intra-rater 
reliability obtained concordance values for the score 
per subtest and for the total score higher than for 
the inter-rater reliability in similar studies.10,19 This 
relates to the rater’s subjectivity, because although 
there is clear description to rate whether or not he 
or she meets certain criteria, the determination of 
TGMD-2: Test of Gross Motor Development version 2
Figure 3. Bland-Altman Test-retest. Comparison of 
TGMD-2-CH scores achieved by a sample evaluated twice. 
Santiago de Chile, 2013. (N = 32)
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Figure 2. Bland-Altman inter-rater. Comparison of the 
scores obtained to assess the same video twice. Santiago de 
Chile, 2013. (N = 38)
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Figure 1. Bland-Altman inter-rater. Comparison of 
TGMD-2-CH scores obtained by two independent raters. 
Santiago de Chile, 2013. (N = 32)
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whether his or her performance is or not creditor 
of the positive rating will always be subject to the 
rater’s discretion, which may not always be equal to 
the second rater.
In the graphic representation using the Bland-Altman 
method for intra-rater concordance (Figure 2), we 
could inferred that, in the second evaluation, slightly 
higher scores were assigned, although without 
significant differences between them (p = 0.55). We 
obtained a negative average for the total test-retest 
score (Figure 3), from which we deduce that the 
second evaluation was slightly lower than the first, 
but without statistical significance (p = 0.84). There 
are more values under the 0 line in the graph for the 
inter-rater concordance (Figure 1), thus indicating 
that the second rater gave children a higher grade, 
reaching statistical significance (p = 0.006). There are 
studies not showing significant differences; however, 
we observe values close to the significance limits.10 
However, the magnitude of this difference is less 
than 5.0% of the total score.
Although the reliability values obtained are lower than 
those obtained by Ulrich18 in the original test in the 
USA population, he used correlation statistic, and not 
concordance statistic. The results of this study show 
an acceptable level of validity and reliability,16 thus 
the TGMD-2-CH could be used in Chilean population 
without drawbacks. Therefore, we propose it as the tool 
of choice to determine the level of motor development 
of Chilean children, due to its wide application as a 
follow-up and evaluation method,6,18 and its world-
wide use.9,19,20
The limitations of this study were the sample size, and 
the age group of the sample, since they constitute only 
a segment of the target population. The question of 
what happens to Chilean children from three to four 
years old remain a pending challenge for further inves-
tigations. It is also a challenge to establish in the future 
normative values for Chilean population, to adjust 
the raw scores according to age, thus completing the 
validation process of the TGMD-2-CH. We propose 
to perform test reliability studies in a representative 
sample of the Chilean population, to obtain defini-
tive results with reliability values greater than those 
obtained in this study, and similar to those found in 
the literature.2,19 We also propose to expand the inves-
tigation around the validation of instruments in Chile 
and Latin America. The use of non-validated instru-
ments involves building knowledge on questionable 
grounds, which could mean a significant loss of efforts 
and resources.
AUTHORS’ CONTRIBUTIONS
Statistical analysis: MCC. Data collection: FAL and 
JDC. All authors participated in the proposal of the 
idea, statistical analysis, and drafting and editing of 
the document.
1. Alarcón AM, Muñoz-N S. Medición en salud: 
algunas consideraciones metodológicas. 
Rev Med Chile. 2008;136(1):125-30. 
DOI:10.4067/S0034-98872008000100016
2. Barnett LM, Minto C, Lander N, Hardy LL. Interrater 
reliability assessment using the Test of Gross Motor 
Development-2. J Sci Med Sport. 2014;17(6):667-70. 
DOI:10.1016/j.jsams.2013.09.013
3. Cools W, De Martelaer K, Samaey C, Andries C. 
Movement skill assessment of typically developing 
preschool children: a review of seven movement skill 
assessment tools. J Sports Sci Med. 2009;8(2):154-68. 
4. Council for International Organizations of Medical 
Sciences (CIOMS). Pautas éticas internacionales 
para la investigación biomédica en seres humanos. 
Ginebra; 2002 [citado 2015 mai 19]. Disponible en: 
http://www1.paho.org/Spanish/BIO/CIOMS.pdf 
5. Fisher A, Reilly J, Kelly LA, Montgomery C, 
Williamson A, Paton J et al. Fundamental movement 
skills and habitual physical activity in young 
children. Med Sci Sports Exerc. 2005;37(4):684-8. 
DOI:10.1249/01.MSS.0000159138.48107.7D
6. Gallahue DL, Ozmun JC. Understanding motor 
development: infants, childhood, adolescents, adults. 
6.ed. Boston: McGraw-Hill; 2006. p.15-109.
7. Gatica P. Evaluación del desarrollo motor de los 
escolares de 6 a 10 años en la Región del Maule. Rev 
Cienc Activ Fis. 2004;7:67-79.
8. Hardy LL, Reinten-Reynolds T, Espinel P, Zask A, Okely 
AD. Prevalence and correlates of low fundamental 
movement skill competency in children. Pediatrics. 
2012;130(2):e390-8. DOI:10.1542/peds.2012-0345
9. Holfelder B, Schott N. Relationship of 
fundamental movement skills and physical 
activity in children and adolescents: a systematic 
review. Psychol Sport Exerc. 2014;15(4):382-91. 
DOI:10.1016/j.psychsport.2014.03.005
10. Houwen S, Hartman E, Jonker L, Visscher C. Reliability 
and validity of the TGMD-2 in primary-school-age 
children with visual impairments. Adapt Phys Activ Q. 
2010;27(2):143-59. DOI:20440025
11. Lubans DR, Morgan PJ, Cliff DP, Barnett LM, 
Okely AD. Fundamental movement skills in 
children and adolescents: review of associated 
health benefits. Sports Med. 2010;40(12):1019-35. 
DOI:10.2165/11536850-000000000-00000
12. McGartland-Rubio D. Content validity. In: 
Kempf-Leonard K, editor. Encyclopedia of social 
measurement. Pittsburgh: Elsevier; 2005. p.495-8.
REFERENCES
7Rev Saúde Pública 2015;49:97
13. Rankin G, Stokes M. Reliability of assessment tools 
in rehabilitation: an illustration of appropriate 
statistical analyses. Clin Rehabil. 1998;12(3):187-99. 
DOI:10.1191/026921598672178340
14. Simons J, Daly D, Theodorou F, Caron C, Simons 
J, Andoniadou E. Validity and reliability of the 
TGMD-2 in 7-10-year-old Flemish children 
with intellectual disability. Adapt Phys Activ Q. 
2008;25(1):71-82. 
15. Stodden DF, Goodway JD, Langendorfer SJ, 
Roberton MA, Rudisill ME, Garcia C et al. A 
developmental perspective on the role of motor 
skill competence in physical activity: an emergent 
relationship. Quest. 2008;60(2):290-306. 
DOI:10.1080/00336297.2008.10483582
16. Streiner DL. A checklists for evaluating the usefulness 
of rating scales. Can J Psychiatry. 1993;38(2):140-8.
17. Streiner DL, Norman G. Health Measurement Scales. 
A practical guide to their development and use. 4ª 
Edición. New York: Oxford University. 2008. 
18. Ulrich DA. TGMD-2: Test of Gross Motor 
Development. 2.ed. Austin: Pro-ed; 2000. p.1-60.
19. Valentini NC. Validity and reliability of the TGMD-2 for 
Brazilian children. J Mot Behav. 2012;44(4):275-80. 
DOI:10.1080/00222895.2012.700967
20. Westendorp M, Hartman E, Houwen, S, Smith J, 
Visscher C. The relationship between gross motor skills 
and academic achievement in children with learning 
disabilities. Res Dev Disabil. 2011;32(6):2773-9. 
DOI:10.1016/j.ridd.2011.05.032
21. Wong KYA, Cheung SY. Confirmatory factor 
analysis of the Test of Gross Motor Development-2. 
Meas Phys Educ Exerc Sci. 2010;14(3):202-9. 
DOI:10.1080/10913671003726968
The authors declare no conflict of interest.
